In previous studies on the secondary metabolites of the Taiwanese octocoral Isis hippuris, specimens have always been collected at Green Island. In the course of our studies on bioactive compounds from marine organisms, the acetone-solubles of the Taiwanese octocoral I. hippuris collected at Orchid Island have led to the isolation of five new polyoxygenated steroids: hipposterone M-O (1-3), hipposterol G (4) and hippuristeroketal A (5). The structures of these compounds were determined on the basis of their spectroscopic and physical data. The anti-HCMV (human cytomegalovirus) activity of 1-5 and their cytotoxicity against selected cell lines were evaluated. Compound 2 exhibited inhibitory activity against HCMV, with an EC 50 value of 6.0 μg/mL.
Introduction
The octocoral Isis hippuris, distributed widely in the western Pacific, has yielded a number of polyoxygenated steroids, including hippuristanol type [1] [2] [3] [4] [5] [6] [7] [8] [9] , gorgosterol type [10] [11] [12] [13] [14] , hippuristerone type [3, 14, 15] , and hippuristerol type [3, [14] [15] [16] . Those of the first type were originally reported as cytotoxins and later rediscovered as selective inhibitors against the translation factor eIF4A [17, 18] .
OPEN ACCESS
Some of the second types were reported to show cytotoxicity or a reversal of multidrug resistance activity [10] . The samples for previous studies on the secondary metabolites of Taiwanese octocoral I. hippuris were all collected at Green Island [5] [6] [7] 12, 14, 15] . In our continued study of the bioactive metabolites from marine organism, the Taiwanese octocoral I. hippuris ( Figure 1 ) collected at Orchid Island was selected for study since its acetone extract exhibited antiviral activity against HCMV. Bioactivity-guided fractionation resulted in the isolation of five polyoxygenated steroids: hipposterone M-O (1-3), hipposterol G (4), hippuristeroketal A (5) (Figure 2 ). We describe herein the isolation, structure elucidation, and biological activity of these compounds. (Table 1 ) at δ C 80.0 (qC) and 67.1 (qC) suggested the existence of a tetrasubstituted expoxy. The quaternary carbon at δ C 85.5, which has HMBC correlation ( Figure 3 ) with tertiary methyl signals at δ H 1.56 (s) and 1.43 (s) ( Table 2 ) disclosed the presence of -OC(CH 3 ) 2 . By extensive analysis of 2D NMR spectra, including COSY, HSQC, NOESY ( Figure 4 ) and HMBC, 1 was shown to be a derivative of hippuristerone A [15] . HMBC correlations ( Figure 3 Hipposterone N (2) had a molecular formula of C 31 H 50 O 7 , as suggested by the NMR and HRESIMS data. Its IR spectrum also showed the absorptions for hydroxyl (ν max 3454 cm C NMR spectral data with those of hippuristerones J and K previously isolated from I. hippuris [14] . Hipposterol G (4) was isolated as a white powder, and its molecular formula, C 35 H 56 O 9 , was determined by HRESIMS. Its IR spectrum revealed the functionalities of hydroxyl (ν max 3471 cm 
Experimental Section

General Experimental Procedures
Optical rotations were determined with a JASCO P1020 digital polarimeter. Ultraviolet (UV) and infrared (IR) spectra were obtained on JASCO V-650 and JASCO FT/IR-4100 spectrophotometers, respectively. NMR spectra were recorded on a Varian MR 400 NMR spectrometer at 400 MHz for Kieselgel 60 F 254 , 0.25 mm) and precoated RP-18 F 254s plates (Merck) were used for thin-layer chromatography (TLC) analysis. High-performance liquid chromatography (HPLC) was carried out using a Hitachi L-7100 pump equipped with a Hitachi L-7400 UV detector at 220 nm together with a semi-preparative reversed-phase column (Merck, Hibar LiChrospher RP-18e, 5 μm, 250 × 25 mm).
Biological Material
The octocoral I. hippuris was collected by hand using scuba at Orchid Island, 70 km off the southeastern coast of Taiwan, in August 2008 at a depth of 9 m and stored in a freezer until extraction. The voucher specimen (LY-19) was identified by Prof. Chang-Feng Dai, National Taiwan University and deposited at the Department of Marine Biotechnology and Resources, National Sun Yat-sen University, Taiwan.
Extraction and Isolation
A specimen of octocoral I. hippuris (4.0 kg, wet weight) was minced and exhaustively extracted with acetone (3 × 3 L) at room temperature. The combined acetone extracts was then partitioned between H 2 O and EtOAc. The resulting EtOAc extract (25.6 g) was subjected to gravity silica gel 60 column chromatography (Si 60 CC) using n-hexane-EtOAc and EtOAc-MeOH of increasing polarity, to give 44 fractions. Fraction 28 (0.86 g), eluted with n-hexane-EtOAc (1:6), was further subjected to Si 60 CC (n-hexane-EtOAc 
Cytotoxicity Assay
Cytotoxicity was determined on P-388 (mouse lymphocytic leukemia), HT-29 (human colon adenocarcinoma), and A-549 (human lung epithelial carcinoma) tumor cells using a modification of the MTT colorimetric method according to a previously described procedure [19, 20] . The provision of the P-388 cell line was supported by J.M. Pezzuto, formerly of the Department of Medicinal Chemistry and Pharmacognosy, University of Illinois at Chicago. HT-29 and A-549 cell lines were purchased from the American Type Culture Collection.
Anti-HCMV Assay
To determine the effects of natural products upon HCMV cytopathic effect (CPE), confluent human embryonic lung (HEL) cells grown in 24-well plates were incubated for 1 h in the presence or absence of various concentrations of tested natural products. Then, cells were infected with HCMV at an input of 1000 pfu (plaque forming units) per well of 24-well dish. Antiviral activity was expressed as IC 50 (50% inhibitory concentration), or compound concentration required to reduce virus induced CPE by 50% after 7 days as compared with the untreated control. To monitor the cell growth upon treating with natural products, an MTT-colorimetric assay was employed [21] .
